
AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Application No.: 09/615,708 

REMARKS 

In the present amendment, independent claim 12 has been amended to delete the polymer 
light absorbent having a group represented by formula (IX), from the Markush grouping of 
polymer light absorbents recited in the claim. Also, the spelling of "atoms" has been corrected. 
In addition, claim 19 has been amended to depend solely from claim 18. Entry of the 
amendments is respectfully requested. 

Claims 12, 14-22 and 24 are pending in the application. Of these, claims 14-18, 20, 22 
and 24 have been withdrawn from consideration. 
Response to Section 102(b) Anticipation Rejection over Skoultchi 

Claim 12 is rejected under 35 U.S.C. § 102(b) as allegedly being anticipated by Skoultchi 
(3,575,925). 

The Examiner asserts that the polymer compositions of Examples I, III, V and VI of 
Skoultchi anticipate the anti-reflective coating material composition of Applicants wherein 
present polymer formulas (XIII) and (VXIV) are considered. In each case, the Examiner says 
n=0 and m=0 in Applicants' formulas. For present formula (XIII) and Skoultchi Example VI, the 
Examiner says, Ai is a substituted naphthyl group (-napthyl-C(=0)-). For present formula (XIII) 
and Skoultchi Example I, the Examiner says, Ai is -phenyl-C(=0)-. For present formula XIII 
and Skoultchi Example III, Ai is -phenyl-C(=0)-. For present formula VXIV and Skoultchi 
Example V, A 2 is -C(=0)-phenyl. For present formula (VXIV), the Examiner says, A 2 is - 
C(=0)-naphthyl. (Presumably, the Examiner is referring to Skoultchi Example VI in this 
instance). 



5 




AMENDMENT UNDER 37 C.F.R. § 1.1 1 1 
U.S. Application No.: 09/615,708 

The Examiner asserts that these polymer compositions of Skoultchi are inherently useful 
as anti-reflective coating materials. 

Applicants submit that this rejection should be withdrawn because Skoultchi does not 
disclose or render obvious the bottom anti-reflective coating material composition of the present 
invention. 

The compounds described in Skoultchi have a different structure from those of the 
present invention and thereby, clearly have a different function from the compounds of the 
present invention. The compounds of Skoultchi are photosensitive because they have a carbonyl 
group as a linkage group between the naphthalene ring and the aromatic ring. 

In contrast, the compounds of the present invention have a structure in which the 
aromatic ring is directly linked to the naphthalene ring, and do not react and do not undergo a 
chemical change even if exposed to light. 

Thus, the compounds for use in the working examples of Skoultchi have a structure in 
which the aromatic ring is linked to the naphthalene ring via a carbonyl group. In contrast, the 
compounds of the present invention have a structure in which the aromatic ring is directly linked 
to the naphthalene ring. Thus, Skoultchi does not constitute a proper basis for rejecting the 
present claims. 

The Examiner cites multiple references related to photosensitive compositions, but a 
photosensitive composition and a bottom anti-reflective coating material composition are 
different and have different properties. A photosensitive composition reacts to generate a change 
such as a solubilization or insolubilization upon an exposure, and then either the exposed areas or 
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the unexposed areas are removed by development to form an image. In contrast, a bottom anti- 
reflective coating material composition can prevent a reflection by absorption of light, and does 
not essentially require a chemical change in the exposed area. In addition, the photosensitive 
composition and the bottom anti-reflective coating material composition are a different using 
mode, e.g., as shown in EP 0159428B1 (especially see the figures). A copy of EP '428 is 
submitted herewith. Accordingly, it can hardly be said that a composition used as a 
photosensitive composition is inherently useful as a bottom anti-reflective coating material 
composition. 

The naphthyl phenyl ketone structure below which is described in the working examples 
of Skoultchi shows a photosensitive property: 
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It is known that the aromatic ketone compound as described above shows a 
photosensitive property. This is described in PHOTOREA CTIVE POLYMERS (1989) by Arnost 
Reiser, Chapter 4, pages 113 et seq. submitted herewith. The excited triplet states of the 
aromatic ketone compound cause a hydrogen abstraction reaction, and therefrom, a radical 
polymerization reaction is initiated, and as the result, the exposed area hardens to form an image. 
The naphthyl phenyl ketone structure generates the excited triplet states to react and this is 
described as Sensitizer No. 6 in Table 1 on page 930 in Wendell L. Dilling et al, Journal of 
American Chemical Society, Vol. 92, No. 4 (170) submitted herewith. 
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In contrast, the compound of the present invention in which the aromatic ring is directly 
linked to the naphthalene ring, as shown, 




k^ 1 



has no carbonyl group, and does not cause a reaction such as the hydrogen abstraction. 

In view of the above, Applicants submit that the § 102(b) rejection of claim 12 over 
Skoultchi should be reconsidered and withdrawn. 

Response to Section 102(e) Anticipation Rejection over Mizutani et al 

Claims 12 and 21 are rejected under 35 U.S.C. § 102(e) as allegedly being anticipated by 
Mizutani et al (6,090,531). 

The Examiner asserts that certain polymers disclosed or suggested in Mizutani et al are 
within the scope of present formula (IX). 

As noted above, Applicants have deleted formula (IX) from independent claim 12 in the 
present Amendment. 

Accordingly, the Examiner is respectfully requested to reconsider and withdraw the 
rejection over Mizutani et al. 

Response to Section 102(b) Anticipation Rejection over Teuscher 

The Examiner states that claim 12 is rejected under 35 U.S.C. § 102(b) as allegedly being 
anticipated by Teuscher (3,943,108). 

As in the case of Mizutani et al, the Examiner asserts that certain polymers disclosed or 
suggested in Teuscher et al are within the scope of formula (IX) of present claim 12. 
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As noted, Applicants have deleted formula (IX) from claim 12 in the present 
Amendment. 

Accordingly, the Examiner is respectfully requested to reconsider and withdraw the 
rejection of claim 12 over Teuscher. 

Response to Section 102(b) Anticipation Rejection over Unruh et al '103 

Claim 12 is rejected under 35 U.S.C. § 102(b) as allegedly being anticipated by Unruh et 
al (2,716,103). 

As in the case of Mizutani et al and Teuscher, the Examiner asserts that certain 
compositions disclosed or suggested in Unruh et al are within the scope of present formula (IX). 

As noted, formula (IX) has been deleted in the present Amendment. 

Accordingly, the Examiner is respectfully requested to reconsider and withdraw the 
rejection of claim 12 over Unruh et al. '103. 

Response to Section 102(b) Anticipation Rejection over Unruh et al '097 

Claim 12 is rejected under 35 U.S.C. § 102(b) as allegedly being anticipated by Unruh et 
al (2,716,097). 

The Examiner asserts that Unruh et al '097 discloses or suggests polymer compositions 
within the scope of present formula (IX). 

Applicants respectfully submit that this rejection should be reconsidered and withdrawn 
for the same reason that the preceding three rejections should be reconsidered and withdrawn. 
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Claim 24 withdrawn from consideration — Applicants* Traversal 

The Examiner states that newly submitted claim 24 (as now amended) is directed to an 
invention that is independent or distinct from the invention originally claimed because it relates 
to the original claims as a process of use of the product. Per the Examiner, the inventions are 
distinct if the product as claimed can be used in a materially different process. This is shown for 
the original claims, the Examiner says, by the process of imaging used by Unruh and the process 
of charge carrier transport used in Teuscher. 

The Examiner states that since Applicants have received an Action on the merits for the 
originally presented invention, this invention has been constructively elected by original 
presentation for prosecution on the merits. Accordingly, the Examiner says, claim 24 is 
withdrawn from consideration as being directed to a non-elected invention. 

Applicants respectfully traverse for essentially the same reasons as stated at page 3 of the 
Amendment and Response filed April 9, 2001. As explained there, Applicants respectfully 
submit that restriction with regard to claim 24 is not warranted, appropriate or fair, because this 
claim merely recites a method of using the bottom anti-reflective coating material composition of 
claim 12 to form a resist pattern. Accordingly, Applicants respectfully request that claim 24 be 
rejoined and considered. 
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Response to Objection to Claim 19 

The Examiner notes that claim 19 should not have been a choice for election because it is 
improperly multiply dependent in that it depends on claims 12 and 18 simultaneously. 

Claim 19 is objected to as being in improper form because a multiple dependent claim 
should refer to other claims in the alternative only. Accordingly, claim 19 has not been further 
treated on the merits. 

To overcome the objection to claim 19, Applicants have amended it so that it depends 
solely from claim 18. 

In view of the above, Applicants respectfully submit that claim 19 should be treated on 
the merits in the next Action. 

Claims 14-18 and 20 Withdrawn from Consideration -- Applicants' Response 

Claims 14-18 and 20 are withdrawn from further consideration, as being drawn to a non- 
elected species, there allegedly being no allowable generic or linking claim. The Examiner notes 
that Applicants timely traversed the restriction (election) requirement. 

The Examiner states that Applicants' election with traverse of species A (claim 21) as 
supported by specification selection of working Example 20 and request to search polymer and 
second component first is acknowledged. The traversal, the Examiner says, is on the grounds 
that claims 14-20 would cover or read on claim 21. The Examiner states that this is not found 
persuasive because claim 12 is the generic linking claim between species A, B and C. Only 
claim 21, the Examiner says, has the second specified components as elected. Since the broad 
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generic claim 12 is rejected, all claims without the component are no longer linked to the elected 
species. 

The Examiner states that the requirement is still deemed proper and is therefore made 

final. 

It appears to Applicants that the Examiner's action of withdrawing claims 14-18 and 20 
from further consideration is not proper. MPEP §809.02(c), entitled Action Following Election, 
states that an Examiner's Action subsequent to an election of species "should include a complete 
action on the merits of all claims readable on the elected species." In the present case, in 
addition to claim 21, claims 12, 14, 15, 16, 17, 18, 24, and possibly 19 are readable on the 
elected species. Therefore, Applicants respectfully request the Examiner to provide an action on 
the merits of these claims. 

Further, Applicants note with due respect that the Examiner is incorrect in stating that the 
election of species was with traverse. 

Response to Section 112 Objection 

Claim 12 is objected to because in line 16 of claim 12, "toms" should be "atoms". The 
Examiner requires appropriate correction. 
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As noted above, Applicants have corrected this typographical error in claim 12. 
Allowance is respectfully requested. 

Respectfully submitted, 




SUGHRUE MION, PLLC Brett S. Sylvester 

2100 Pennsylvania Avenue, N.W. Registration No. 32,^5 

Washington, D.C. 20037-3213 
Telephone: (202) 293-7060 
Facsimile: (202) 293-7860 

Date: November 21, 2001 
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APPENDIX 



VERSION WITH MARKINGS TO SHOW CHANGES MADE 



IN THE CLAIMS : 

The claims are amended as follows: 

12. A bottom anti-reflective coating material composition comprising a polymer light 
absorbent having at least one group represented by the following formula [(IX),] (X), (XI), (XII), 
(XIII), (XIV) or (XV) on the side chain: 



W' — C(X 2 )=C(X 1 ) 




(IX) 



(Z 2 )m 
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W' 



(X,)(X2)C=C 



V 




(X 3 )(X 2 )C=C(Xi) 
(Z 2 ) m 



(X 3 )(X 2 )C=CCXi) 



-w- 




— W— A] 
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-W 



(VXIV) 



(Z 2 ) 



m 



A 2 



A 2 - 



(Z 2 )m 




V-(Zi) n 



(XV) 



wherein W represents a divalent linking group, Xi to X 3 , which may be the same or different, 
each represents a hydrogen atom, a halogen atom, a cyano group or -(X^p-R wherein R 
represents an alkyl group having from 1 to 20 carbon atoms, an aryl group having from 6 to 20 
carbon [toms] atoms or an aralkyl group having from 7 to 20 carbon atoms, which may have a 
substituent, X4 represents a single bond, -C0 2 - } -CONH-, -0-, -CO-, an alkylene group having 
from 2 to 4 carbon atoms or -SO2-, p represents an integer of from 1 to 10, Z\ and Z2, which may 
be the same or different, each represents an electron donating group, m and n represent an integer 
of from 0 to 2 and from 0 to 3, respectively, and when m is 2 or m and n each is 2 or 3, the Zi 
groups or the Z2 groups may be the same or different, Ai represents a divalent aromatic ring or 
heteroaromatic ring group having from 5 to 14 carbon atoms, which may have a substituent, and 
A 2 represents an aromatic ring or heteroaromatic ring group having from 5 to 14 carbon atoms, 
which may have a substituent. 
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19. (Amended) A bottom anti-reflective coating material composition as claimed in 
claim [12] 18, wherein said polymer light absorbent contains from 2 to 50 wt% of a repeating 
structural unit represented by formula (XXVII) of claim 18 where Bi is a group obtained by the 
reaction of a group represented by -CONHCH 2 OH, -CONHCH 2 OCH 3 , -CH 2 OCOCH 3 , 
-C 6 H 4 (OH)CH 2 OH, -C 6 H4(OH)CH 2 OCH 3 or -CONHC(CH 3 ) 2 CH 2 COCH 3 , with formalin. 
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Description 

The present invention relates to a photolithog- 
raphic resist hafving a novel anti-reflective coating, 
and to processes for producing such a photolithog- 
raphic resist and Integrated circuit elements using 
such a resist, as well as to a hovel composition 
useful in the production of such a photolithographic 
resist 

The miniaturizing of systems utilizing complex 
integrated circuits has required that Increasingly 
complex circuitry be imprinted on chips of decreas- 
ing size. This reduction in size, or Increase In 
volumetric capacity, has reached the point where 
the techniques available to the industry have been 
stretched to the limit of their capabilities. As it Is, 
the yield of the most advanced integrated circuit 
chips produced by standard techniques Is extreme- 
ly low, of the order of 1%, due to attempts to put 
more and more capacity into a smaller and smaller 
volume. At the level of capacity which Is being 
demanded by the Industry today, the. current 
photolithographic processes cannot produce a 
complete, workable structure more than about 1% 
of the time. 

The problem Is due to a large extent to the 
limitations of the photographic process used- At the 
microscopic level which Is required, the layers of 
chip material, silicon, for example, are not perfectly 
smooth and fiat Moreover, the uneven topography 
is of a magnitude approximating that of the 
wavelength of the light which Is used to form the 
Images In the photoresistive material which is ap- 
plied to the layers of the chip. The light which Is 
used to image the photoresistive material is re- 
flected from the substrate of the chip material, that 
Is, the silicon wafer. This reflection, coupled with 
the uneven topography; causes an uneven distribu- 
tion of light In the Imageable material and results In 
a targe number of artifacts being produced In the 
developed image. These artifacts . cause a large 
number of rejects In any semi-conductor structure 
built by current techniques. 

tt Is apparent that If artifacts can be eliminated 
or reduced the yield of Integrated circuit chips can 
be Increased, resulting In great efficiency and re- 
ducing the cost of producing such materials. 

Recently there have been a number of at- 
tempts to reduce the artifacts caused by reflected 
tight U.S. Patent No. 4,102,683 discusses one 
such attempt Other discussions appear In the IEEE 
Transactions on Electron Devices , Edition 28, No. 
11 of November 1881, pages 1405 to 1410, entitled 
•Une Width Control and Projection Lithography Us- 
ing a Multi-Layer Resist Process" by OToole. et el 
and in "Reduction of the Standing Wave Effect In 
Positive Photo-Resist/ Brewer,, et el. In Journal of 
Applied Photographic Engineering, Vol. 7, No. 6, 
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Dec. 1981. pages.,184 to 186, and "Control of One- 
Micron Unes In Integrated Circuits," Carlson, et a!., 
Kodak. '80 interface , October 1980, pages 109 to 

s We have now discovered an improved 
photolithographic process for integrated circuits, an 
Improved anti-reflective material for use therein and 
an integrated circuit chip utilizing such material. 
The present process uses an anti-reflective coating 

10 that eliminates deleterious effects due to internal 
reflections from wafer surfaces and photoresist sur- 
faces. The material offers better adhesion, greater 
light absorption, is a thinner, more uniform coating, 
and has a more controlled development and re- 
ts quires fewer process steps than those previously 
known. Also, It Is compatible with and Images with 
the photoresist, In the integrated circuit manufactur- 
ing process. The coating leaves less residue on the 
integrated circuit wafers after development 

bo The present Invention thus consists In a 
photolithographic resist comprising a substrate, a 
photoresist and a light-absorbing Imageable anti- 
reflective coating between said substrate and said 
photoresist as defined In claim 1. 

25 The Invention further consists In a process for 
preparing the above photolithographic resist, in 
which the anti-reflective coating Is deposited and 
fixed to the substrate by depositing on the sub- 
strate a continuous layer of a solution of said 

so polyimlde resin and/or polylmide resin precursor 
and baking the product to remove said solvent and 
fix the resin ta the substrate, wherein said solvent 
Is a tow surface energy solvent 

The invention still further consists in a process 

as for making an Integrated circuit element by pho- 
tolithography in which a pattern Is Imaged In the 
photoresist and anti-reflective coating of the above 
defined resist, the anti-reflective coating imaging 
with the photoresist, developing and removing the 

40 developed Image from the photoresist and anti- 
reflective coating, the Imaged anti-reflective coating 
developing with and being removed with the 
photoresist, and etching a pattern defined by the 
Imaged anti-reflective, coating and photoresist Into 

49 the substrate to produce said Integrated . circuit 
element 

The invention is further illustrated with , refer- 
ence to the accompanying drawings, In which: 
Figure 1 shows a process flow for producing an 
so Integrated circuit element using an Imageable 
anti-reflective coating; and 
Rgure 2 s hows modified process steps using a 
dry etch. 

The present Invention uses a particular poly- 
55 mer, which is such as to allow the use of common 
organic solvents having low surface (Interfaclal) en- 
ergy, which can produce a firmly bonded, thin end 
consistent coating on a wafer surface. Suitable 
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